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Abstract. The global complexity based on traceability related problems, considering the multitude of 
interactions, the knowledge involved and the operators’ distribution in the food safety departments 
implies a scientific and systematic approach of modeling and implementing the product’s quality and 
properties, models that must be accessible for both processors and consumers. The goal of this study 
was to make a compositional characterization of buffalo dairy products and to imagine an integrated 
model system accessible through the web platform for all the processors as well as for the consumers. 
The need of making such a research resides from the fact that the buffalo dairy products found on the 
market are not properly labeled , this system helping in an easy and accessible way the data integration 
and value display. The integrated traceability system made on a web platform allows the users to 
calculate the protein, fat, cholesterol and calories percentages according to the database introduced 
from the experiments made. This conformity check with the help of the integrated system is a safe and 
accurate way of informing the consumer on the compositional qualities of the buffalo dairy products, 
being able to extend on a higher level by adopting an integrated informatics system at all levels of 
analysis.  




The traceability and the systems associated with the ability of connecting the final 
product with its processing steps have constituted an important factor in every processing 
practice and quality programs. In the last 200 years, there have been major changes in the 
food production technologies. The massive food production has been directly proportional 
with the growth of the population. The agricultural production has grown through 
industrialization and technology developments. Their improvement reflects the traceability’s 
importance and the knowledge of food tracking by the consumers (Smith I. 2006). The 
agricultural products have a tendency to reach less and less their natural state on the table of 
the consumers, so as consequence the nowadays producers are not only regarded as raw 
material suppliers, but also an important link of the food chain (Duteurtre G., 2000). 
The buffalo exploitation market is represented by large heterogeneity units in what 
concerns the dimensions of the populations, type of feed, growth systems etc. The common 
element of these units is the exploitation character of family type (Qin L.Q., 2005). The 
buffalo population has registered an increase by 200%, from 88 million to 174 million during 
the period of 1961 – 2005, according to the statistical analyses made by FAO in 2004 on a 
number of 42 countries (Cruz L.C., 2006). People in Romania are becoming more and more 
concerned on the traditional products given the lack of additives or other cancerous factors, 
which leads to an increase of their selling on the market. The problem comes in the 
processing of these traditional products, given the fact that the control systems and hygiene 
programs and not implemented, sometimes representing a risk on the public’s health.  
The goal of this study was to perform a complex characterization of the traditional 
buffalo dairy products and to conceive an integrated system accessible on a web platform in 
order for the processors but also for the consumers to be able to check the amount of nutrients 
that their products have. The need of such an investigation resides from the fact that buffalo 
dairy products found on the free market are not properly labelled, depriving the consumer 
from the knowledge of the product’s compositional aspects.   
 
MATERIALS AND METHODS 
 
The research was conducted on 60 samples of buffalo dairy products found on the free 
market of Cluj county. The examined buffalo dairy products were: milk, telemy, fresh cheese, 
butter, cream, mozzarella.  
The methods used for assessing the main quality parameters of the dairy products were 
the automatic (MilkoScan Minor) and classical ones (infrared radiations to establish the water 
content, the acid-butirometer method for the fat percent, the sodium chloride content with 
silver nitrate and potassium chromate). The cholesterol contents were taken from a previously 
published research by Mihaiu et al. (2011) regarding the same studied products.  
The method used for the assessment of the integrated system on a web platform was 
the HTML language. This program is one of the fundamentals elements of www (World Wide 
Web), which describes the primary format in which the documents or in our case the 
information are distributed and seen on the Web. Many of its features, such as the structures 
of formats and hyper text connections, make it a very suitable structure for Internet and Web 
documents. 
The statistical analysis was performed in the operating system Windows 2010, Origin 
8.5 program. This program was used for the graphical representations of the data and statistic 
analysis of the biological experiments with a higher or reduced number, integrating ore or 
more variables. The statistic integrated test in the program used was the monofactorial 
analysis ANOVA system. Through the statistic test the comparison of the average levels of 
the main parameters was assessed, obtaining the “p” probability index, which represents the 
probability that the observed differences to occur by chance. The statistic interpretation of the 
results according to the “p” index was made following these values: p > 0.05 not significant 
differences; p ≤ 0.05 statistically significant differences (level of trust 95%). 
 
RESULTS AND DISCUSSIONS 
 At the analysis of the main parameters, there were revealed a set of values very variate 
although they belonged to the same type of product. In the raw milk samples destined for the 
free market, the values were the least variate, this concluding the fact that the processing 
technology is the one that differs. So, the fat percent was registered between 7.2 and 12.4 %, 
the protein in between 3,7 – 4,3%, and the dry substance: 12.5 – 15%.  
At the telemy samples there were revealed normal values but with very large variations, the 
differences among the samples being sometimes statistically significant (p<0.05). The average 
value for the water percent in this product was 47.62%, for NaCl 3.28% and for the fat 
reported to the dry matter of 46.17%.  
 According to the previous researches made by Costin G.M., (2003) the physical 
chemical properties of the telemy cheese made from cow milk has the following properties: 
humidity: 42.05-54.21%, salt: 2.08-3.72%, fat reported to the dry matter: 42.15-43.67%. 
 











 % Dry matter
 
Fig.1 The main parameter’s values from the milk samples gathered from the free market  
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Fig.2. The fat and dry matter percentages from the individual cream samples collected from the free 
market 
At the individual samples of cream, a much higher set of values compared to the other 
products studied was revealed, as it shown also in fig.2. The minimum value registered in the 
fat percent was of 7.2%, much lower than normal, at the sensorial exam observing also 
consistency and color alterations.  
In the case of fresh buffalo cheese we observed that most of the samples obtained had 
a fat percentage of 2%, which means that from a nutritional point of view it can be considered 
dietetic. Besides this fact, the buffalo cheese has a much lower quantity of cholesterol than 
cow cheese.  
The buffalo cream samples examined by us have revealed a fat value around 29.01%, 
a normal concentration in cream having the same sensorial properties as cow cream.  
The average values of buffalo dairy products cholesterol values  
The total cholesterol values in buffalo dairy products were taken from the reference 
articles (Mihaiu et al. 2011) and it was established with the statistic program the values’ 
average and their variation according to the processed data. 
Comparing the cholesterol values from buffalo products, it was revealed that the 
highest quantity is found in buffalo butter (Fig.3).  
  
 
Fig 3: Average cholesterol values (mg/100g) of buffalo dairy products  
As figure 3 shows, the lowest cholesterol concentration is found in buffalo cheese 
products, which also was noticed to have the lowest fat content (2%). In addition, in the case 
of telemy cheese, like in the case of fresh cheese the cholesterol value was much lower than 
the one revealed in telemy cheese from cow milk (19.02mg/100g vs. 26.51 mg/100g).  
The integrated system on the web platform 
This application was developed so that anyone who wishes to find out more information 
regarding the buffalo milk dairy products acquired from the free market can easily do so. The 
presented web page is a public web page, accessible anywhere and at any time using the 














Fig.4: The main web page of the designed web site related to the compositional data of the buffalo 
dairy products  
In this web page, there is also useful information concerning the traceability of buffalo 
dairy products. The most practical operation that this system can perform is the online calculus 
of the main compounds found normally in buffalo dairy products acquired from the free 
market.  
 This system can serve as a model for data integration in buffalo dairy chain, 
representing a constitutive base for an integrated informatics system that could be capable to 
assure the traceability of the products obtained, starting from the producer and ending at the 
consumer. This system is able to perform at a high level a data analysis to increase the safety 
of buffalo dairy products obtained on the free market. The adopted concept was to define a 
collaborative network that plans and controls the virtual operations in an interactive manner 




The need of traceability system implementation in this particular dairy chain is 
needed from the perspective of large parameter’s variations and poor packaging and labeling 
of these products. The concept of an integrated system allows the observing of some 
variations from the collected data compared to the standard, being accessible by the 
consumers and processors. This system allows the buyers to accurately check the main 
parameter' quantity, like protein, fat, cholesterol, calories percentages. The conformity check 
with the help of this web platform is a safe way of informing the consumer on the 
compositional qualities being able to develop at a much higher level by adopting the 
integrated informatics system at all the analysis levels and to assure the traceability of the 
buffalo dairy products. 
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